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© A data processing network in which a plurality of 
workstations such as personal computers (PC) (12) 
are connected to a host processor (11) and contain 
PC programs at particular levels for controlling tasks 
on the personal computers. The personal computers 
send a signal to the host when they are about to 
conduct a task indicating which data files they have 
and at what level. The host has an object library 
containing a copy of each disk file for each version 
of PC program. The host determines if the personal 
computer has the latest level data file for the version 
of program at that personal computer and, if it does 
not, sends a copy of the latest level data file to the 
personal computer to replace the down-level data 
file. 

Preferably the host checks if the personal com- 
puter has all the data files it needs for the particular 
task and, if it does not and if it should because of 
the version of PC program stored at the PC, the host 
can load a copy of the missing file to the personal 
computer. 



The host does not have to contain a record of all 
the levels of ail the programs of ail the personal 
computers connected to it. However by updating the 
object library in the host this arrangement ensures 
that all personal computers connected to it are auto- 
matically brought to the latest authorised level as 
data files are required by the personal computer. 
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DATA PROCESSING NETWORK WITH UPGRADING OF FILES 



The present invention relates to a data pro- 
cessing network of the type in which a plurality of 
work stations are connected to a host data proces- 
sor. Frequently such work stations will contain data 
files which need to be updated from time to time. 
Where the workstations are programmable and are 
constituted, for example, by a personal computer 
adapted to be connected to the host computer, the 
personal computer will contain computer programs 
which may require modifying from time to time to 
correct errors in the programs. Personal computer 
(PC) programs are normally supplied to users on 
magnetic diskettes. In reality the user does not buy 
the program but pays to the program owner a 
licence fee to use the PC program in accordance 
with the terms and conditions of the licence. If the 
user wishes to obtain a new version of the pro- 
gram, a new licence fee would be required. 

Although computer programs are tested exten- 
sively before they are supplied to customers, it can 
and does happen that errors are found in them and 
schemes have been devised for handling the up- 
dating of defective programs, normally involving 
each program user needing to register his address 
with the program owner or the dealer through 
whom the program was obtained. The program 
owner or dealer then needs to contact each regis- 
tered user to supply a new corrected PC program 
or to supply correction or patch information so that 
the user can change the old program by editing it. 
Apart from the expense to the program owner, this 
can mean inconvenience to the user and. espe- 
cially where there are many personal computers on 
a single site, take a long time to install the new 
program on all of them. 

Any solution to this upgrade problem should be 
cheap and quick. 

IBM Technical Disclosure Bulletin, Vol. 18, No. 
8, January 1976, page 2663, describes an online 
database level control arrangement in which a host 
computer updates a distributed database and en- 
sures that each local subsystem is provided with 
the latest version of the data base stored at the 
host When required, in an emergency procedure 
the host interrogates each subsystem to determine 
if it contains that part of the database needing to 
be updated. If it does, the host causes that part to 
be deleted at the subsystem, forcing that sub- 
system to obtain the latest level when it next re- 
quires that part of the database. Normal updating 
would occur after the subsystem had been power- 
ed off, for example during the night, by the host 
causing deletion of the down level data base during 
the power-up sequence, again forcing the sub- 
system to access the host for the upgraded data 



base when it requires to use that part of the 
database. 

Although there are certain similarities between 
databases and computer programs, there are differ- 
5 ences including the way in which computer pro- 
grams are supplied to users and where there are 
various versions or releases of a computer pro- 
gram, it is very important that any upgraded in- 
formation relating to a particular level or version is 
io only supplied to a user authorised to be using that 
particular level or version. 

An object of the invention is to provide a data 
processing network in which data files can be up- 
dated with little or no inconvenience to the users 
75 connected on the network and without requiring the 
host data processor to keep a record of the data 
files stored at each remote user. 

Although the invention will be described in 
terms of a network in which programs are kept 
20 updated, the invention is just as applicable to net- 
work in which distributed data such as database 
material needs updating. To this end the term 
"data file" include files containing program data as 
well as files containing data such as database 
25 information. 

According to the invention, a data processing 
network comprising at least one host processor to 
which is connected a plurality of workstations or 
local processors containing data files used at the 
30 workstations or local processors during tasks there- 
on, the host processor containing a copy of the 
data files stored at each workstation which may 
require updating, is characterised in that each 
workstation or local processor is adapted to send a 
35 signal to the host processor indicating which data 
files it is to use for a particular task and the level of 
those data files, in that the host processor is adapt- 
ed to determine from said signal whether that work- 
station has data files at the latest level, and in that 
40 if the determination shows that the workstation has 
a data file or data files not at the latest level a copy 
at the latest level is sent to the workstation to 
replace the down-level data file. 

In a preferred embodiment of the invention, the 
45 host processor is provided with means for deter- 
mining which version of a particular data file is 
contained within the terminal and for supplying to 
that terminal only an updated data file applicable to 
that version. 

50 The invention will now be particularly de- 
scribed, by way of example, with reference to the 
accompanying drawings, in which: 

Figure 1 is a block diagram showing a data 
processing network of known type and to which the 
invention may be applied; 
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Rgure 2 is a block diagram showing a host 
processor and a remotely connected personal com- 
puter in which the host can update data files within 
the personal computer in accordance with the 
present invention: 

Rgure 3 is a chart summarising the opera- 
tion of the invention; 

Rgure 4 is a block diagram showing how a 
host-based computer program may be implement- 
ed to update data Mies at a remotely connected 
personal computer; and 

Rgure 5 shows the preferred structure of the 
data files. 

Referring now to Rgure 1. a data processing 
network consists of a host processor 1 to which are 
connected a number of workstations. These work- 
stations may be connected to the host processor 1 
in a star configuration as represented by work- 
stations 2 or through a controller controlled network 
as represented by controller 3 and workstations 4. 
Alternatively the workstation could be connected to 
the host processor, either locally as represented by 
loop 5 and workstations 6 or remotely as repre- 
sented by loop 7 and workstations 8. In the latter 
case, the loop 7 may be a local area network 
(LAN) served by a server 9 connected to the host 
processor 1. One or more further host processors 
10 may be provided to which some or all other 
various workstations 2, 4, 6 or 8 may be con- 
nected, either directly or indirectly. 

Such data processing networks are known and 
no further description of the network per se is 
needed. The invention will be described in terms of 
workstations which are constituted by suitably 
programmed/configured personal computers such 
as the IBM Personal Computers, the IBM Personal 
Computer XT or the IBM Personal Computer AT or 
the IBM Personal System/2 personal computers. 
Generally, a personal computer will normally have 
a magnetic diskette file by means of which com- 
puter programs may be loaded on to it. It is possi- 
ble to have a personal computer with no magnetic 
disc drives in which case any programming needs 
to be loaded over some kind of communications 
link. 

In any event the personal computer user will 
be provided with programs under some kind of 
licence agreement which determines how the pro- 
gram may be used and copied. Normally, the pro- 
gram supplier will undertake to provide some kind 
of correction procedure to correct errors which 
might be found in the program during their use. 
This represents a significant administrative and 
technical problem in view of the thousands of 
copies of programs which are licensed. The prob- 
lem is compounded by the fact that there may be 
more than one version or release of a particular 
program with the user only being licensed for a 



particular version or release. 

In accordance with the present invention, use is 
made of a library of data files stored within the host 
processor or processors and which is used to up- 

5 date data files within a particular connected per- 
sonal computer (workstation) when that particular 
workstation requires a particular data file. There is 
no need for the host processor to keep a record of 
what data files are kept by all the workstations 

w which can be connected to it Neither is there a 
need for an emergency or regular distribution of 
data files as was suggested in the aforementioned 
IBM Technical Disclosure Bulletin. 

Rgure 2 is a simplified block diagram in which 

is a host processor 11 is shown connected to a 
workstation 12 over a communication link 13. As is 
normal, the workstation 12, constituted by a per- 
sonal computer, includes a keyboard 14 and a 
display 15 operating under control of control logic 

20 .16 together with a store 17 for storing data and 
programs. Printers, plotters and other input/output 
devices, not shown, may also be connected to or 
form part of the workstation 12. The control logic 
16 may be constituted by hardwired logic, pro- 

25 grammed logic or combinations thereof. The store 
17, normally a magnetic disk or diskette store, will 
contain one or more computer programs. The or 
each computer program will consist of a number of 
data files. The data files are variable in size and 

30 represent an identifiable block of code consisting of 
one or more code modules. If an error is found 
within the data file, that code either has to be 
replaced or modified to correct the error. Not only 
is the normal updating process expensive but it is 

35 also slow and, it can never be certain that a pro- 
gram which requires correction has been corrected. 

The host processor 11 therefore is provided 
with a store 18 which contains a library of object 
code which may be required by workstations con- 

40 nected to that host processor. For each 
version/release of the or each PC program stored 
in the library 18 and which it is desired to update 
automatically, there will be a complete set of data 
files, rf a data file requires to be updated for any 

45 reason for a particular release/version of a PC 
program, then that data file is updated. Once up- 
dated to the new level, the control logic 19 will 
ensure that any workstation 12 connected to the 
host processor 11 will be supplied with the new 

so level data file appropriate to the release/version of 
the program authorised for that workstation when 
that data file is next required. In contrast to the 
aforementioned IBM Technical Disclosure Bulletin it 
is not necessary to force the workstation to request 

55 a new file by the host requesting all workstations to 
delete their down-level files. 

Rgure 3 is a chart summarising the updating 
procedure. For the purposes of illustration, it is 
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assumed that a particular PC program has been 
marketed in two versions, version 1 having data 
files a. b and c at levels 1, 2 and 1 respectively 
and represented by al. b2 and c1 and version 2 
having data files a, b, c and d at levels, 1 . 2. 2 and 
1 respectively. The object libraries of these two 
versions are stored in the host processor 11. The 
personal computer 12 has stored within it version 1 
of the program with data files a, b and c all at level 
1. In other words the version of the program in- 
stalled in the personal computer 12 is at a down- 
level. The updating process starts with the host 
processor 11 first sending a query to the PC 12. 
This query can be a speciai query or, preferably, it 
forms part of a general enquiry from the host 1 1 to 
the PC 12. Thus with the GDDM program (GDDM 
is a trademark of International Business Machines 
Corporation) the host sends a general enquiry to 
the attached workstations so that the workstations 
can respond to the host to identify what type of 
workstation they are and what facilities they have 
installed: this response allows the GDDM program 
to configure the data and/or programs in the host 
into a form suitable for transmission to that particu- 
lar type of workstation for action therein. 

As a result of the query from the host 11, 
whether specific or general, the PC 12 responds 
with a reply which includes a list of the data files it 
has installed together with an indication of the 
levels of those files. Thus with the GDDM example, 
the PC 12 would add to its normal response a list 
of the data files and their levels. From the reply 
from the PC 12, the host 11 determines which 
version of the program is installed at the PC 12 
and whether that version is at the latest level. If it is 
not, the host 12 sends a copy of the latest level of 
the data file required to bring the program up to 
the latest level. When the PC 12 receives the new- 
level data file, it erases the old-level and replaces it 
with the new-level. Thus, in the example shown, the 
host would have determined that the PC 12 had 
version 1 installed with data file b1 at a down level. 
The host would recognise that data file d is at the 
correct level for that version of the program, the 
higher level c2 being applicable to version 2 of the 
program. 

The advantages of this arrangement over that 
shown in the aforementioned IBM Technical Disclo- 
sure Bulletin are: 

1. The host does not have to spend time 
forcing every connected workstation to upgrade 
itself, deleting even correct-level data files. 

2. Only one enquiry from the host is re- 
quired, not one for each data file which may need 
up-dating. This gives a significant improvement in 
time and cost. 



3. A copy of the upgraded fife is available at 
the remote workstation before deletion of the old 
file. This is better from a systems integrity point of 
view should the communication link become in- 

5 operable. 

4. It allows the workstation to be at a higher 
level than the host. This is important in multihost 
situations where the workstation may have been 
connected to a host at a higher level than one to 

io which it was subsequently connected. The host will 
not update a data file which is at a higher level 
than the same data file in the host itself. 

5. It allows the user to invoke updating from 
a remote host which is not necessarily the one to 

75 which he is normally connected. Thus the user 
may have become aware of a problem with his 
program, reported the problem to a customer ser- 
vice centre and, subseqeuntly, when that service 
centre has fixed the problem, the user can connect 

20 to the service centre to receive the upgrade without 
having to wait for his own host processor to be 
updated. 

Like the aforementioned IBM Technical Disclo- 
sure Bulletin, the host does not have to keep a 

25 record of what programs and their levels that are 
installed in the workstations connected it it Up- 
grading of the version stored in the host will ensure 
upgrading of the versions stored in the connected 
PCs as they are needed. 

30 Clearly, the invention is most significant for use 
with PC programs which communicate with a host 
program. However, it is possible to provide this 
facility for any PC program installed on a PC 
provided that PC can communicate with a host 

35 computer which has a copy of that program's data 
files within the object library. 

Where the host is able to recognise what ver- 
sion of a program is installed at the personal com- 
puter, the mechanism described can also be used 

40 to supply a data file to the PC should the PC's 
response indicate that it does not contain a data 
file which should be included in that version of the 
program. 

A preferred embodiment of the invention will 
45 now be described with reference to Rgure 4 which 
is a block schematic of a host processor 11 having 
the GDDM program installed thereon with the 
PCLKF feature and a connected personal computer 
12 having the GDDM-PCLK program installed 
so therein. The GDDM-PCLK program allows the per- 
sonal computer 12 to interact with the GDDM pro- 
gram at the host 11. The GDDM program at the 
host comprises various components including File 
and Symbol Set control code 20, graphics control 
55 code 21, alphanumeric control code 22, encoder 
control code 23, communications control code 24, 
and a symbol generation code 25. In addition, a PC 
program object library 18 contains copies of the 
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data files which constitute the GDDM-PCLK pro- 
gram installed in the personal computer. There will 
be a set of data files for each version or release of 
the GDDM-PCLK program within the library 18. 

The control code 20 to 25 is structured to 
constitute the GDDM base program (represented 
by outline 26) whilst the GDDM PCLKF feature 
provides the function for the library 1 8. The symbol 
generation code 25 generates symbols as data Mies 
and for this reason the object library 18 can share 
the control code 20 with it. The PC is connected to 
the host processor through a controller, not shown, 
such as the IBM 3274 controller which is only able 
to handle alphanumeric data on the link with the 
host processor 11. To this end, non-alphanumeric 
data needs to be encoded by the encoding code 
23 so that it can be handled by the communica- 
tions link. Communication over the link (protocols 
etc) is handled by means of the communication 
control code 24. 

The PC 12 has installed therein a suitable 
terminal emulator 27 such as the IBM PC 3278 
emulator to allow it to communicate with the 3274 
controller. Also installed in the PC 12 is a copy of 
the GDDM-PCLK program shown generally at 28. 
The PCLK program 28 includes decode control 
code 29 for decoding the encoded non-alphanu- 
meric code from the GDDM host program and 
system control code 30 for acting upon the decode 
data in conjunction with dedicated control code 31 
to 34. DOS File Service control code 31 controls 
access by the DOS operating system to the disk 
storage (not shown) through disk storage adapter 
35. Printer driver code 32 controls the flow of data 
to be printed through a printer adapter 36 to which 
may be connected any suitable printer, for example 
a matrix, ink jet or daisy wheel printer. Similarly 
plotter driver code 33 controls the flow of data 
through a plotter adapter 37 to a plotter, not shown. 

The display driver 34 is control code which 
controls the flow of graphical data to a graphical 
display adapter 38 connected to a suitable graph- 
ics display, not shown. As indicated above, alpha- 
numeric data can be transmitted without encoding 
(decoding) to an alphanumeric display adapter 39 
connected to a suitable display device, now shown. 
In practice, the graphic display adapter 38 and 
alphanumeric display adapter 39 could be com- 
bined into a single display adapter as represented 
by dashed line 40. Moreover, the graphic and al- 
phanumeric display devices, not shown, could be 
constituted by a single display device, as repre- 
sented by bracket 41. 

Each of the control code elements 29 to 34 
constitutes a data file and for each possible version 
of the program 28. there will be a copy of the 
constituent data files in the object library 18. When 
the personal computer 12 indicates to the host 11 



the data flies it has for the particular task and the 
level of each of those data files, the host 1 1 checks 
which version is installed at the PC 12 and then 
checks if all data Mies are present and if they are at 

5 the latest level appropriate to that version. The 
program 28 is upgraded, if necessary, in the man- 
ner indicated above. 

Figure 5 is a representation of a data file 29, 
30. 31, 32. 33 or 34. At a fixed known offset from 

w the beginning of the data file is a three-field block 

42 of code. The first field 43 of the block 42 is a 4 
byte number in hexadecimal code, the first byte 
indicates the version or release of the program, 
and the next three bytes represent the date, ie they 

is indicate the particular level of that data file. Field 

43 contains the information sent to the host' by the 
personal computer. 

The second field 44 of the block 42 is in 
EBCDIC code and contains the name of the par- 

20 ticuiar data file. For example if the data file is 
printer driver 32. the name "printer driver" would 
be encoded in EBCDIC code within field 44 so that 
the name can be displayed to a programmer at the 
host processor 11. The third field 45 of the block 

25 42 is encoded in ASCII code and contains the 
copyright notice for the data file: this ensures that 
the copyright notice will be readable on the display 
of the personal computer. The remaining part of 
the data file is, of course, encoded hexadecimally. 

30 This arrangement is preferred in the arrangement 
described but it will be apparent that other coding 
arrangements can be employed to suit the particu- 
lar situation. 

The invention brings benefits to the manufac- 

35 turer of the PC programs in that there is a much 
simpler and cheaper mechanism by means of 
which his customers can be provided with updated 
programs. These are substantial benefits to the 
user too since where a user has many intercon- 

40 nected workstations he can ensure speedy updat- 
ing of his data files. For ail users, updating is 
automatic when the down-level data file is required: 
no updating process need be applied by the user. 

45 

Claims 

1. A data processing network comprising at 
least one host processor (1. 10. 11) to which is 

so connected a plurality of workstations (2, 4, 6. 8, 
12) containing data files (29 to 34) used at the 
workstations during tasks thereon, the host proces- 
sor containing a copy of the data files stored at 
each workstation which may require updating, 

55 characterised in that each workstation is adapted to 
send a signal to the host processor indicating 
which data files it is to use for a particular task and 
the level of those data files, in that the host proces- 
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sor is adapted to determine from said signal wheth- 
er that workstation has data files at the latest level, 
and in that if the determination shows that the 
workstation has a data file or data files at a lower 
level than the latest level a copy at the latest level s 
is sent to the workstation to replace the down-level 
data file. 

2. A data processing network as claimed in 
claim 1, in which the host processor is adapted to 
determine which version or release of a data file is io 
stored at the workstation and to send to the work- 
station only the latest level data file appropriate to 

that version or release. 

3. A data processing network as claimed in 
either preceding claim, in which the host processor 75 
is further adapted to transmit to the workstation any 
missing data files required for a particular task. 

4. A data processing network as claimed in any 
preceding claim, in which the signal from the work- 
station to the host processor is sent in response to 20 
a general query from the host processor to the 
workstation, 

5. A data processing network as claimed in any 
preceding claim, in which the workstations are per- 
sonal computers, and in which the data files con- 25 
stitute modules of a personal computer program, 
each data file including a block (42) of code con- 
taining information (43) determinative of the version 

of the program and the level of the data file. 

6. A data processing network as claimed in 30 
claim 5, in which the block (42) of code further 
includes a field (44) containing data displayabie at 

the host processor for identifying the data file and 
a field (45) containing data displayabie at the per- 
sonal computer. 35 
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